CHAPTEE VIII
THE PRODUCT OF TWO   VECTORS
BEFORE attempting any general definition of the products of
vectors, it may be well to consider briefly one or two points
regarding the meaning of products of physical quantities in
general.
When we speak of the product of two physical quantities,
we have to keep two things in mind, viz; the mathematical
product and its physical interpretation.
The product in such a case must necessarily be different
in its physical nature from either of the factors forming the
product, i.e. it will be measured in different units. Thus, if
we multiply a velocity by a period of time, we obtain a dis-
placement as the result. Similarly, a force multiplied by a
velocity gives a power as the product. In all cases of this
kind it is impossible from the rules of pure mathematics
to deduce any relation between the physical nature of the
factors and of the product. Pure mathematics can only
show the connection between the numerical values of factors
and their product, i.e. it can only enable us to calculate
the number of units contained in the product from the
known number of units of each factor. It is the function
of physics, and not of mathematics, to assign the physical
meaning to the result of a multiplication, and to define the
units in which factors and product must be measured. It is
consequently necessary to remember that, although mathe-
matically we may be able to obtain a product by the multi-
plication of any two numerical quantities together, the result
may, or may not, have a physical meaning. In any case the
physical meaning remains to be determined independently